Overexpression of MnSOD protects murine fibrosarcoma cells (FSa-II) from apoptosis and promotes a differentiation program upon treatment with 5-azacytidine: involvement of MAPK and NFkappaB pathways.
Stable transfection of neomycin and human manganese superoxide dismutase (MnSOD2) expression plasmids into a murine fibrosarcoma cell line (FSa-II) was previously done in our laboratory. Treatment with 10 microM 5-azacytidine induced apoptosis in the control cell line (NEO), whereas the MnSOD-overexpressing cell line (SOD-H) demonstrated differentiated-appearing morphology. The levels of the myogenic transcription factor, MyoD, and the muscle-specific marker, alpha-actin, were increased over time with 5-azacytidine treatment in the SOD-H cell line. Nuclear transcription factor NFkappaB was activated in the SOD-H cell line, whereas inhibition of NFkappaB activation reduced the levels of MyoD and alpha-actin. Members of mitogen-activated protein kinase pathway and the Raf1/MEK/ERK cascade were shown to play a positive role in this event. Overexpression of MnSOD not only can protect cells from the toxic effects of 5-azacytidine, but can also promote the fibrosarcoma cells to enter a differentiation program.